The synthesis of the block copolymers poly(N-methyl-2-vinyl pyridinium iodide)-blockpoly(ethylene oxide), P2MVP 42 -b-PEO 446 and poly(acrylic acid)-block-poly(acryl amide), PAA 42 -b-PAAm 417 has been described elsewhere.
1 Experimental section
Materials
The synthesis of the block copolymers poly(N-methyl-2-vinyl pyridinium iodide)-blockpoly(ethylene oxide), P2MVP 42 -b-PEO 446 and poly(acrylic acid)-block-poly(acryl amide),
PAA 42 -b-PAAm 417 has been described elsewhere. 1 ( 
right). The numbers beside the brackets denote the degree of polymerisation.
PAA 42 -b-PAAm 417 has been synthesised by RAFT according to the MADIX process (PDI ~ 1.3). Chemical structures are given in Scheme S1, subscripts correspond to the degree of polymerisation.
Aqueous polymer stock solutions were prepared by addition of NaNO 3 to Milli-Q water or D 2 O (> 99% isotope purity, Aldrich), followed by dissolution of the polymer, and subsequent pH-adjustment using 0.1 and 1.0 M NaOH and HNO 3 and 25.0 ºC. In D 2 O, we corrected the measured pH app value according to the known shift in proton activity upon 100% substitution of hydrogen into deuterium, i.e., 0.408, to obtain the pD. 4 For light scattering experiments, polymer stock solutions were filtered over a 0.20 / 0.45 μm Acrodisc / Schleicher and Schuell filter prior to mixing. All polymers and other chemicals were used as received, without further purification.
Light scattering-titrations (LS-T)
The experimental setup and data analysis procedures have been detailed in a previous publication. 5 Results are given as total light scattering intensity, I 90º , divided by the polymer concentration, C p , and hydrodynamic radius, R h, 90º at a scattering angle of 90º as 
On the other hand, the experimentally accessible quantity R(θ,C) is linked to the molecular characteristics of the scattering particles according to the general equation
with the weight concentration of scattering particles, C part , the molar mass of the scattering particles, M part , the form factor, P(q), the structure factor, S(q), and an optical constant, K,
with the solvent refractive index, n, the laser wavelength (514.5 nm), λ 0 , Avogadro's number, N av , and the specific refractive index increment, / dn dc , estimated at ~ 0.181 to zero angle, R g 0 , and apparent micellar aggregation number, P agg .
Small angle neutron scattering (SANS)
SANS measurements were performed on the LOQ diffractometer at the ISIS pulsed neutron source at the Rutherford Appleton Laboratory in the scattering vector range of 0.008 to 0.25 Å −1 . The samples were contained in Hellma 5 mm path length quartz cells and maintained at a temperature of 25 ºC. The data were corrected for background scattering, detector response, the spectral distribution of the incident neutron beam, and converted to an absolute scattering cross-section I(q) / cm −1 using standard ISIS procedures. Data analysis was performed with software packages such as macros for IGOR PRO provided by NIST 6 and GIFT 7 .
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The q-dependence of the absolute scattering cross-section can be written as 8, 9 ( ) ( ) ( ) 
with the particle number density, n part / cm -3 , the particle coherent scattering length density, ρ part / cm -2 , the solvent coherent scattering length density, ρ solv / cm -2 , the particle volume, V part / cm 3 , the pair distance distribution function, p(r) / cm -2 and the magnitude of Alternatively, a suitable form and structure factor may be selected to be substituted into equation (0.6). Here, we assume S(q) to be unity, as dilute solutions are measured, while several form factors (including P(q) for homogeneous spheres, core-shell spheres, oblate ellipsoids, prolate ellipsoids) were attempted to fit the data. The particle mass, M part / g mol -1 can be obtained from the forward scattering intensity at q = 0, I 0 / cm -1 , according to Table S1 . 
S7
Peltier element at ± 0.1 °C. Electron densities are given in Table S1 .
Cryogenic transmission electron microscopy (cryo-TEM)
Cryo-TEM observations were carried out at 100K on a Philips CM12 Microscope operating on at 120kV. Samples were prepared on Quantifoil® grids (R2/2, 200 mesh grids with a pattern of 2 μm holes in a support film) using the Vitrobot®. Images were taken under low dose conditions.
2D 1 H NMR nuclear Overhauser effect spectroscopy (2D 1 H NOESY NMR)
Nuclear Overhauser effect spectroscopy is a two-dimensional NMR technique probing internuclear distances by means of the nuclear Overhauser effect (NOE). A more detailed introduction to the technique has been given in a previous paper. 12 1 H NMR spectra of the C3M solutions were recorded at 298K on a Bruker AMX-500 spectrometer, operating at 500 MHz, located at the Wageningen NMR Centre. For the 2D NOESY spectrum 976 experiments of 2048 data points were recorded, using standard Bruker software. The mixing time was 500 ms.
Results and Discussion
Preparation of Janus Micelles
DLS and SLS experiments have been performed to characterize the Janus micelles in
terms of their size, mass, and aggregation number. Results are given in Figure 1 in the main text, Figure S1 , and 
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Just like from SLS experiments, the radius of gyration, the micellar mass, and the aggregation number can be obtained from SANS and SAXS scattering curves when the data are brought to absolute scale. Table S3 presents The hydrodynamic radii of C3Ms obtained through a mole fraction titration, pH titration, and direct mixing are compared to evaluate whether the micelles are equilibrium structures. If they are, R h, 90º should be independent of the preparation method. Table S4 shows that for a given solvent, R Figure S2 clearly shows that a model for polydisperse oblate ellipsoids can be used to accurately describe the neutron and X-ray scattering data. 90 . 12 The circles in Figure S3 mark the positions where such cross-peaks between the coronal blocks PAAm and PEO should occur.
Characterization of Janus Micelles
Clearly, no significant peaks are observed. More quantitatively, the area under the intramolecular PAA-b-PAAm cross-peaks is about 5 -30% of the corresponding diagonal peak, while nothing > 0.2% is observed at the encircled positions ( Figure S4) 
2.3
Reversible association and dissociation of Janus Micelles Table S5 provides the PMC in terms of f + , as well as the hydrodynamic radius at the PMC, as a function of the pH of the polymer stock solutions mixed to form the Janus micelles.
The data show that the PMC shifts to higher values with increasing pH, as the PAA 42 -bPAAm 417 charge density increases. We would like to note that upon addition of NaNO 3 the hydrodynamic radius of Janus micelles decreases upon increasing ionic strength until a constant value of 7.4 ± 0.5 nm is reached ( Figure 7 main text), which is smaller than the hydrodynamic radius observed at 1mM NaNO 3 and pH < 5.7 in Figure 6 (main text). This can be rationalized as follows: at low pH and ionic strength, the soluble complexes (if present) and polymer molecules are highly swollen due to their excess charge, while charge screening and charge neutral conditions lead to less swollen structures at high ionic strength ( Figure 7 ). 
